


Wot 1 ee 10) ter, Un. hoo May 1, wr 


THE 
NATIONAL GEOGRAPHIC MAGAZINE 


a Se FS as a ee =.=. Be Ee 


AN EXPEDITION 


THE YUKON DISTRICT 


GHARLES WILLARD HAYES 





WASHINGTON 
Pewiomen ov Tax Narnxat Gikinarik: Socury 


airetngT 


ee 





ee = z 
= _——_—_ ES eS 


| | 





igen ae 
feos 


a gal Va 
i ie 
— ih. aye | 
ye 2! Fe 
. “ - d 
j jehes ween oe 
‘—~? , 


a 
fF _ 
< 

| e s 
al 





VOL. Iv, PP, 1T=tea, Rims WMeae Mav +5, ame 
THE 
NATIONAL GEOGRAPHIC MAGAZINE 


AN EXPEDITION THROUGH THE YURON PISTRICT, 
BY CHARLES WILLARD HAVES. 


(Prrsented befive the Society Fubennry 3, £592.) 


CONTENT=. 


Page. 
Potrel oetion ; weexeroi pecrwcsesaze hE 
Aarnitive af the Expetivion. pane - Ps 1 
Topournp lay, : ; Te = : Ly 
Cartographic Hata. ee . 12 
Oropraphiie: Fentuper...............-.--.- ayaa ) 28 
Qiewinage, oc... cee. 3 ee 1 
Viewwtatin........, | ituieue as a. 
Hard Grenlogy... 2 wee pee ee see AE 
' Aerahber: af the Obean vations es hi 
Rocks of Tol Vallew pecrersen 
Rocks of the interior Plateau Pee f 
Rocks nf Scolaj Tass. eae oe 
Rovks of Copper Hiver Valley. .. MI 
Roerks of Prine: Willinni Sound, = e-uree 148 
Mineral Resin pes (40 
Chih wissen ael | pre eee . jae 
Conger Faw 14zt 
Volcatahe Ptpdthncaetia ) vay vee 14S 
Active Vulemmene. 2.2.2.2. __..-. J 
Herent volcan Artivity wreres veewee | TAR 
Tertiary volcanic Activity eee e TD 
Clacih) Phonomernna oul Se) | 
Fnieting (rlaciers.._. ' Prrrrrr ei 
Former Glaciwthin. : Lice 
Appendix—Cryptogame ceollerted by Dr Willard Aayer in Almeka, 
1881; by Clara &. Commings........., 1 


pT— Nar, Chee, vu, ven, CF, Lam, this 


HS CW. Heyee— Expedition through the Yuton District. 


Lernonre rt: 


Anexpedition inthe interest of a syndicate of newspapers was 
organized in the spring of 1801 by Mr Frederick Schwatka fur 
exploring portions of the Yukon basin in the British Northwest 
Territery and Alogka, particularly the region lying north of the 
St Elias mountains. A reyiwest wae made to the director of thy 
United States Geological survey for a geologiat to aceon pany 
the expedition, and it was the good fortune of the writer to be 
diotniled for that duty. 

Under the vonditions of trivel only a hasty reconnaissance of 
the region traversed wad possibile, birt sa little has been known 
of it geologivally or otherwise that such, olwervations aa were 
mide posses a value ont of propurtion to their eomplesenisa. 
Tt is the object of this paper to give in systematic firm the main 
tacts of deientific interest observed during the journey, A full 
necount of the journey itself which is hot without interest, oun- 
not be given here, tat will appear elsewhere through its appro 
printechaonels: Enough of tbe nonnative will be ineluded, how- 
ever, to indicate the route and means of travel and SO Tm th Lys 
of the conrlitions under which theo scientific observations were 
raised, 

Mr Schwatka's original plan was to ge over Chilkoot pass and 
down. the Lowes, following the reyulartniners’ route to the inte- 
rior; but on reachinw Juneau, at the request of the citizens, 
backed up by their sulstuntial sassistunce, it was decided to jo 
in by way of Taku river, with o view to determining whether a 
trail for pack-anttiala could be congtructed over that route, 

Considerable information of an indefinite sort was uvailable 
conceming the country to be traversed before reaching Lowes 
river, The pioncers of the Western Union Telegraph company 
trossed the upper portion of the Taku hagin in passing from the 
Stikine tothe Lewes, but the map which resulted from their 
explorations is only avery crude approxitation to the topo- 
graphic facta, and must have been drawn largely from memory, 

Dr Dawaon obtuined from prod pectar named Bogwell sone 
information concerning Teslin river and lake Ahklen-which he 
embodied in tho map dccotipanving his report on the Yukon 
diatrict, The location and form of the lake proved to be re- 
markably accurate, though the regularity of the topographic 
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features of the region ts such that a clear idea of their relations 
is easily obtained even without instraments. 

The whole of the route from Taku inlet lo the Lewes. was 
traverded in the spring and summer of TA) by a party of eight 
miners, among whem Mark Russell, a member of our party, wus 
alending spint They started from Jutieau before the ice was 
out of the river, haullag their outit on hanil-sleds so long as the 
anow lasted, anid then packitig them. It required eighty days to 
reuch the laku, where the party built a nutber of bouts, After 
nrospecting the Nisutlin ancl other streams onthe castern side 
of Abklon valley they went down the Teslin and back to the 
const by Lewes fiver: and Chilleoot pase. “This 15 an example of 
the many unheralded expeditions which the Alaskan prospectors 
hinve carried out, facing dangers anil privations which appear in- 
credible tadne whois wot Ganilioe with the men themselves, [aes 
arduous ot novel expeditiina have browtht fame to explorers 
better verted io the artul advertising than these unnasuming 
iners, Unfortunately, however, geography ia but slightly the 
wtiner from the work cof the prospector, sinew ho usually bos 
neither the trating nor the mellimtion to wee instruimerts even 
if be should be supplied with them, which i rarely the cnae, and 
artinarily the map which he clraws from memory, unassistod by 
notes of any sort, is not aomedel of mecurney. 

At the head of Taku inlet a‘“teck survey” was begun and 
crricd continugusly to the mouth of Tesln river, where it 
connected with the line surveyed by Mr Ogilvie in 1886, The 
instruments used were o& priimatic compass for determining 
irection, and a sextunt for latitude, Distance waa obtained 
during the bout journey on the Tuku, lake Ahklen, and Teslin 

river by tinted and owe estimates, and on the portage between 
Taku river and the lake by paciigz. “Altitudes wore determined 
from the mean of four aneroids with svinechronons retdings of 
bee becrenmeter yt Juneau, for whieh we are indebted ta the 
kindness of Mr ELS: Willanl. The ronote was plotted in the 
note book and relief findicated by sketch contours; all prominent 
points within sight along the line oftravel being approximately 
lected by compass Tearings. While such a survey thous mot, 
af course, poesees the precision of an iatromentally measured 
ling, till, when: carefully exocuted, it tepresenia the character 
and relations of the topographic features of «a country with a 
fair derree of minciiemey. 
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Hetweet Yuker river and the St Elias mountains lice « 
large area, cnibracing the whole of White river and ite trib 
taries, na well a8 the hindwatersof the Copper and Tananah, 
Which hus been geographienily a blank, So fir us can be 
leortied it had never been penetrated by a ‘white man, and the 
Jokes; rivers and montitaine whieh afer on nny Maps ore 
privet of the geographers imagination. Acros this un- 
known regio a track: survey was pode similar to the onw 
tlready ceserbed. Excepting about fifty miles traversed by 
water, the whole distance of 480 tolles from Selkirk on the 
Yukon to the junetion of Chittenah and Nimenah rivers was 
carvdully paced jaune the two ends af the line being lousterl hy 
xatronormic obkervations the former by Ovilvie and the latter by 
Alton, the location of intermediate points cannet be fir out af 
the wor, | 

The portion of our route betwoon the mouth of the Teslin and 
Selkirk, at the jurietion of the Lowes nol Polly, haw! alremdy 
heen bwiee surveyed, filet by C.A. Homan, the toperripher of 
Schwatka’s partyoim ESS, and more aecurntely by Ogilvie in 
ISs7. Chittenah and Copper rivers had been surveyed by Allen 
in 1885, s0 that no continuous survey of these rivers was under- 
tiken though minerque observations were made to supplement 
thuge encbentied in Allen's minp, 
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ur purty consisted at the start wf three white men—Mr, 
Schwatka, the prospector Mack Howell, and the writer—with 
geven [ndians engaved of boatinen und packers for the firét stuge 
of the journey. After a few divs spent in completing Ue Gittit 
und waiting for the river to hecome free of ive, we lef Juneau 
May 25, 1801, 

The large two-ton dugout eanoe in whieh we embarked wae 
welladapted for navigating the deep waters af the inlet, but we 
found it poorly suited to the =wift ancd-shallow river, When the 
wind blew upatreun tapil propred was made in spite af the 
turrent by spreading two large saile wing and wing, hot when 
the wind failed our progress, by poling or tracking wherever the 
banka parmitted, was painfully slow, Seren days were spent 
in teawhing the head of canoe navigation, eight miles above the 
Routh fork and about eighty from Juneau. During this port 
uf the journey litth opportunity wat afforded for studying the 
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geoluy of the texiony traversert, siner the herbert getie raldy heaped 
to the et le of the vallew aid we usually tuacde tainp at night 
un-oneof the small islinds which separate the river into many 
ehaninels, 

While Taku river i# far from being an ideal highway tu the 
interior, 2611 a flut-bottonied steamer of Heht draft and good 
power world probably have no serious difficulty tn reiehing the 
mouth of the South fork, les thon oa fndred miles froma 
point on laky Ahkion which conid he reached by steamer from 
the mouthofthe Yukon, The ewwntry intervening between those 
potnts is proctienble for pack-aninale with the exponditare of 
comparatively little labor in constrocting a trail, Tt ie probably 
only question af tine when sont better way at reaching the 
upper Yukon hatio thin Chilkoot pits will he demanded, and 
the Taku route i, 40 fur as vet known, the least objectionable, 

At the head of eanoe navigation our outtit was made up into 
twelve pucks of about one hitdred pounds tach for the portage 
of viphty-five miles tothe head of lake Abklen. Aa there were 
but six pucker, cach was olliged tomake froctripa: ao tht our 
progress wae oxtremely slow. The first twenty miles of the 
portage ore mm the narrow conven-Hke valley of an eastern brmnch 
ofthe river, and the next fifty in brood valleys of the uppor Toko 
basin, from 3,000 te 3.000 feet above sea level, The Inst fifteen 
miles are in the detisely wieded Ahkion villey arnong innumer- 
thle mall lnkes and ponds. We reached bee Abklen June 14, 
and from this poist the Tndinns were sent back to the const. Tt 
wat with o feeline of great reliefthet we watched then disappear 
an their homeward journey and knew that we wern no longer 
depunlent on their cuprice. 

Setting up the two portible canvas: cones which had bein 
picked in from the canst, we continued our journey towanl the 
northwest, down lake Abkien and Teslin river, which forme ite 
outlet. The Lewes was: reached Jone #4 onl Selkirk. at the 
junction of the Lewes and Polly, four days later, The original 
plan lind Been te: continue down the Yukon to the mouth of 
White river and up that stream so fur as piossihle by boat, but 
the Indians whom we found at Selkirk told us the easier route 
to the head of White river was overland, keeping southeast, of 
the main river valley: and thie route we decided to follow, 

A-store has recently been etablished on the site of wld fort 
Selkirk, the Hudson Bay company’s post, which was burned by 
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the coast Indians in 148, Tho trader, Mr Harper, was clown 
the river and we found only a couple of Indians whom he had 
lettin charge. These were dispatched op the Pelly to collect 
the natives in the vicinity and we soon hod about forty of them 
camoped around us. Only.a few of them, however, were able 
bodied men, und it was extremely dificult to purstile thes ti 
go with us; otd when they hod promised itwas only to hack 
out the nextday. After laboring with them for over a week it 
seemed that the attempt to eeeure the necessary packers was 
hopeless, and we were preparing togo down tothe mouth of 
White river and try the aavent by boat, when the tide was turned 
by the opportune arrival of a prospector, Frank Powker, He 
had come up the river from Forty-mile creek, intanding to spend 
the summer prospecting in White River basin. With him were 
two citives from further dowt the river, muaeular and willing 
fellows, very different from the wretched specimens from Pelly 
river, Bowker’s arrival, as hoe came with authority from Mr 
Harper, who has great inflnonuee over the natives, put new hock- 
bone into our enterpiae, live pickers were soon secured, who 
promised to go with us to the country of Seolat, beyond the 
mountains. Dogs were obtained to carry the remainder of the 
nuthit, from twenty-five to forty pounds being packed upom each 
in panier of bireh bark or moose skin. 

On July 9 our combined party of four white men, gight In- 
dinns, and eleven dogs left Selkirk, Gur course lay toward 
the southwest, over the pret interior platen which stretches 
from the Yukon to the St Elias mountains, The headwaters 
of Selwyn mver were ¢rossed ond sevural eastern tributaries 
of White river. 

The country is very scantily peopled, and although we prr- 
ably sew mest of the natives inhabiting the White River badin 
they only numbered alogether between fifty and sixty persona. 
The first party, consisting of six funilies, was camped on the 
Nisling, making «fish trap in anticipation of arrival of the 
gaimon, which was anxiously looked for. These Indians are 
elogely related to theese living on the Pelly. They aro similar 
in appearnee and mode of life, and apparently apeak the sane 
language, They have no permanent dwellings, but several sub- 
stantial log cachéa were seen, Which they use for storing their 
witter's supply of dried fish ond moose meat, The country 
seems to be fairly well supplied with vate, wouta on the highest 
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rocky summits, moase amd hear in the river valleys, and rein- 
deer or barron aeoandl tatildindg on the platead shove tiniber 
line, Several of the latter were killed by members of our party, 
and our supply of provisions was also helped out by the dried 
mont which we obtained from the natives; On the Kiuantu 
wise iound asecond party of Indians, most of whom had never 
before geen o-white man. Obtuining a number of rafts from 
these natives we descended the river about fourteen miles to its 
contiiency with the Donjek, since both the Kluantia-and Donjek 
were too deep and mpid to ford. Tho Kluthon was aleo found 
to be unfordable, and we were compelled to go around its head 
and cross upon the glacier from which it Hows. Although thie 
was notattended by any apecial danger it causnd great, dismicy 
among the Indians, whe regard on glacier with superstitious 
terror. 

About twelve otiles bevond Klutlan glacier we reached «a amiall 
stream called the Kletsnndek, or Capper creek, coming from a 
narrow gorge in the mountains: Thisis where the Yukon In- 
dians have boen aecustomed to come forsupplies of native copper. 
Tt was aa for os any of our packers had ever bewn from heme and 
they knew of the country bevond only by report. They refused 
to go with ua further, assurity us that tt was quite impossible to 
get through the mountains at that season since the pass waa 
only traveled liv Indians in the winter on snow-shoes:. Bauwker 
hdl already come further than he orginally intended, so that he 
turned back with the Indinns, [twas something over two hun- 
dred miles lack to Selkirk, ond although through an unknown 
country a conmiderably shorter distance to an Indian village on 
the otherside of the mountains, Trusting in our ability to reach 
the latter inside of two weeks, a period for which we had provis- 
ions, we decided to pushforward. Disearding everything not 
absolutely essential onr packs still amounted to seventy-tive or 
euhty pounds apiece,se that progress was mocessarily slow. The 
weather since leaving the ootstin May had been very warm, with 
little rainexcept local thunder showers, but from this time until 
we ignin reached the coaeat rain was falling mostof thetime. As 
we had no tent, this odded greatly to our discomfort. 

Leaving the Kistaan, our party now reduced to three, we con- 
tinued toward the northwest through the densely wonded valley, 
with the White river on our rghit and the.steep mountain face 
on the left, At the end of the third day we-came out upon 
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White river, Nowiny Font thecsnvth ina iluwyp narrow Valle, 
This we concluded tiust be the pass of whieh the Ladin had 
told us, ond our belief wae strengthened by meeting «2 high wind, 
amounting almost toa gale, blowing through from the south, 
A couple of miles back from ite meth wowall of morinecovered 
ice stretched across the valley, the nver emerging from a tunnel 
onthe extreme western side. Tia wae undoubtedly the ive 
Which the Indians «aid it wonulil tuke us at least four daye to 
eps, As usual, however, (heir statement was wide of the truth, 
Crossing a couple of miles of rough migraineravered glacier with 
a pradual ascent toward the south, we came to a long atretch of 
fir white ico upon whieh walking wis a positive loxury after 
our dava of floundering in the deep mos and alder thickets of 
White River valley. We continued to ascend gradually for 

about fen -—s Ghrecking mar ened toware a low postal inthe 
“eomaatd as evening, d ctoeuehc we were = mitiained tof fined the sxirtane 
af the glacier diseending and a littl: later discovered a deep 
narrow gore tuming off to the right wlmost at right angles with 
our former courde. We had creesed the divide, and in a short 
time were off the ive and compel ong stream flowing tuto the 
Pacitiv, Thitwas-the Niezonah, « tributary of the Chittenah, or 
enatern branch of Coppur river. 

The nest foor dave we continued our journey down the nar: 
row canyon which this stream hos cut through the mountain 
range and encounters) the most dificult traveling we had yot 
found, The vegetation ow the southern side af this range rivals 
in Inxuriance that of the coast. Forcing our way through the 
dense growth of alder and spruce which covers the #heap alopes 
at the huge of canyon walls was extremely slow and painful 
work. A mile in four or five hours was counted fair progress. 

At length, after having been Gompelled to ford the river several 
times, we renched a point ot which it appeared not wholly im- 
practicable for booting, and it was decided te stop and bevild a 
bowt, Oor tools consisted of a very dull axe and our pocket 
knives, but with these wo hewed outa keel and punwules from 
spruce saplings and frshioned ribs from willow poles, lashing 
the structure together with twine rovelled. from our pack ropes, 
Over this frame was stretched the canvas in which our bedding 
had been wripped and finally the covering was anveared! liberally 
with sprucegum. In this ¢raftour progress was more rapid ani 
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trol withaut exeitament. The tiver hasa fal] of about twenty fect 
to the milo, so that it is practically «a continuous rapid from the 
pointowhere we embarked thirty-five mile down to its confin- 
enae with the Chittenah, For seven miles above the confluence 
the river flows through a canyon with rocky walls from: S40! to 
SW} feet high. Tt 4s-extremely narrow and crooked; the water, 
which abowe the canyon frequently spreads out half a mile or 
more in breadth, hving compressed inte a channel in places only 

a few yards ners, 

We were presumably on a part of thy river degeended by 
Liowtemint Allen in. 1880 with a crew of natives, but thus far 
had been unable to make the country fit his map and were in 
doubt until we reached the lowered] of the canyon, when it was, 
of less interest to koow thut another hac been through than tt 
would have boen before we started in, After endeavering with 
poor sticress to learn something af the character af the canyon 
from the topof the bluffs, we decided to attempt ite poner 
Qar boat was tosed fron side to side likes shuttlecoek, whirled 
around sharp prajeeting pointe of ronk and through marrow 
chutes with a velowity that fairly took our breath. Twiee 
mort the carvon wall wie sented, but the river could be seen 
only a shert distanee ohetul. Several times we came uncom- 
fortubls: near disaster; ane that-we got through in eafoty is largely 
due to the eotlnesa gil skill with which Mark Kussell navigated 
our ernlt, 

Continuing clown the Chittenah aboyt fotty miles to its oon- 
Huenee with re opper river, we reached Taral, a few mitles below 
the confluence, Adgust 12, just fourteen chivs after the matives 
leftuzon Whiteriver We had come through exactly en schedule 
tin, with three putials of our aac p tidtul of toa remonining 
if the provisions with which we leit Selkirk. 

At Taral wo food Nicolaiiar *Seolnd." ae the Yukon Indians 
ral hin. the autocrat ofthe Copper river couniry., He pave tis 
homo hospitable reception nod supplied as with provisions en 
for'as bis lomited stores permittel Salmon. both frveh one 
ried, were abundant, so that we had no fartheroapprehension 
Wf famine, The Copper nver lodiane have an unenviahle reps 
tition for treachery and: hostility te the whiter; but we saw 
nething ta justify it, They ire pT reptile Stiperbier tie the ¥nkan 
natives, phvsivaily pt least, siwl have a aneh more elilirete 
favilly and tribal orgsatentesd. 
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We were so fortunate as to reach Taral just we Nicolai was 
preparing for his annual visit to the eoaet, and after a delay of 
four days we embarked ina large skin boat manned by ten of 
his vassale. A couple of days brought us down to Miles glacier, 
where the river tumbles over adam of huge morine bowlders. 
It is necessary to make a portage here sometimes across bath 
morning and glacier, Crossing about two miles of moraine 
covered with a dense alder thicket, we came out upon a high 
riilpe of freshly deposited bowlders, Lmmedintely in front was 
i Levu expansion of the river in frontof the glacier, whieh 
formed an iee cliff along one side nearly four hundred feet in 
height. Bers were almost constantly falling, with reports like 
thunder, dashing the spray high above the top ofthe cliff! The 
current of the river sets scross the lake toward the front of the 
glacier, and where it meets the swell produced lv ao falling mass 
of ice the water is thrown into enormous breakers which, with 
the grinding icebergs, would swamp a boat instantly. Nicolai 
decided that we might get past ley waiting fora lull in the fiull- 
ing of the ive and fora wind frony the right direction. to open a 
passage through the flawting bergs, The right moment came 
aftera waitaf nearly a day, aml tombling things into the bot 
we were soon past the dangerous spot, to the evident relief of 
Nichlat and hi crew. A short digtnnve lelow wo passed the 
front of Childs glacier, running within a -atone’s throw of the 
lofty wall of tee, and found ourselves at the head of the river 
delta, with the blae Pucitie in sight {orto the southward. It 
lacked afew days of being three months since we had Jeft the 
eonet at Juneag, amd in thet time we had toryvelled alimnet 
exactly a thoutancd miles, nearly half the distance being on 
foot. 

Nicolai intended gaing to Evak, where two salmon. canneries 
are located on a narrow neck of the peninsula between the 
Copper River delta and Prinee William sound. When-within a 
few milee of that place we were met by a native with the report 
that the Eyak canneries had closed and the traders had left. 
This repert, which we afterward found to be the invention of a 
rival trader, turned us hack to the head of the delta and down 
one of the eastern channel= fifty miles out of our way and de 
laved oar arrival at Eyak about four days, On aecount of ‘this 
delay we missed the August mail steamer from, the sound by 
twelve hours and were obliged to wait there a month for the 
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September steamer. Thanks to the almndant hospitality of 
Captain Humph rey, snporintendent of the Pacific Steam Whal- 
ing company’s cannery, our detention there was rendered. far 
from unplessant, wad the opportunity was afforded of examining 
this little known region, Taking passage September 21, on the 
mil steamer Aine, from Nutchek, wo reached Sitka four days 
later, connecting Uiere with the ateamer Meries for Paget dound. 


TorocRaryy. 
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The topagraphic data embodied in the accninpanying may 
thivte (plates 1 and 20) pare from ihe follwing sources: 

On sheet i the region from the head of Taku inlet to the mouth 
of the Teslin, embracing Taku river, lake Ahklen, and Teslin 
river, ia mapped from oy track survey made in 1891, which | 
have already briefly deseribed. The relief is indicwted by sketch 
conto with an approx tinite vertical interval of 250, feet. 

The portions of Pally river shown on sheets 1 and ii ore from 
the track survey made in LS87 by Dr Dawson. The region from 
the mouth of the Lewes, shown on sheet ii, across Chilkout pase 
to Pyramid harbor, at the head of Lynn canal. is from the in- 
stromentil traverse made le Mr W. Ogilvie in ISk7 and em- 
bodied, tomether with Duwson's track surveys, in the map of a 
portion of the Yuken district which aceompantim the report on 
an expedition to the Yukon district, Northwest Territory, and 
tiljneent northern portion of British Columbin, in 1887, by Dr 
Georre M. Dawseon* 

The region embracing the head of Lyaw ronal, Chifkat river, 
and the sources of Altsek and Tabkeena rivers ts from the Karte 
dest Tachitkat-oolietes mit dem Pissen sum Yukon? Lake 
Arkell and ‘Tahkeeta river are from dota furnished to the Census 
office by Mr E.0.Glaye from surveys made by him-in 1891. 
Muir lark fur id from a planetably survey made} lig’ Pirofesssror 
Harry Fielding Ried jh 1800, embadied ta the mi accom patie 
ing a paper entitled Studies of Muir wlacier, Alnska.} 
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The eoust from Taku inlet to cape Sponcer, and also from Ley 
bay to the western edge of sheet ii, is from the general chart of 
Aluka, number 900, issned by the United States. Const anel 
Geodetic survey, Waehington, 1891. The topography of the 
region shown on sheet it between Selkirk. at the continence of 
the Polly and Lewes rivers, and the trouth of the Nizxenuh is 
front my trick survey, the greater part of which was a paced 
traverse, 

The Yukon from Selkirk to the odae of sheet il is fron the 
sketch survey by Charles A. Homan, published as sheet 5 of 
map accompanying the report of a military reconnaissance 
‘in Alaska, tiade in 1883 by Lientonant Frederick Schwatka 
(Washington, 18853, 

Chittenah river and the mount Wrangell region are from the 
survey inade by Allon in 1885; sheet 2 of map. accompany- 
ing the report of an expedition tothe Copper, Tanand and Koyu- 
kuk rivers, in the territory of Alaxka, in the year 1884 bey Tule 
lenant Tlenry To Allen (Washington, 1887). 

The ¢oust from Jey bay to Yukutat bay, with the region tu- 
ward the north including mount St Eling, is from the SUrvews 
of Kerr in TSO pnd Huseell in DSi embodied in the mup of the 
mount St Elias royion neon panyving & recent piper one 
St Elias and its glaciérs by Leracl (*) Rimell.* 


Grugaphic Features, 


Fron the viciuity of Prager river, in southern British Colunibin, 
the western muiinland range of the Cordilleran cisuntain <yetenty 
follows the const toward the worthweat as fir ws the bend at Lyin 
minal, Hore it becomes an interior rangeowhile te the westward 
jit iluoe next the const is taken by the St Eftes range. The 
eotithern Alnskan coast wiountains forma brood elevated belt 
with thany ecullerael peaks, at which none perhaps have ois tiltte 
tide wf rionre then S000 or 1,000 feet, whiletherr is nudominant 
chain, The southwestern front of the Tri Tig rides abruptly Tron 
the waters of the inland pasiige, forming a rugeed bartier te the 
iterior. A few rivers have cut theirchatnnels through the range, 
iil it is penetrated varylng distances by numeruiis deep fords, 
Fron the lead of Lent cine) northwestward the hinge decreases 
th altitude and prubably spreads out aid merges in the broken 


* AM. Jovian: Sei hl meres wil. chil, TSh2, pl. iv. 
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plateiu which oceupies the eastern part of White Tiver basin. 
Thiet region is practionlly unknown, however, and the procise 
relution of the Coast range tothe St Bliss range has net yet been 
determined. Where the former range is cut through by Taku 
river ile oorthesstern fice, like tte northwestern termination, is 
not sharply defined, but the mountain nunge meres with the high 
platesu lying to the eastward between the Vonst range and the 
Rocky mountains, 

The St Elias range appears to be dae to a separate andl more 
rovent iplift, Lis continuntion southward iH portially #itlenengeod 
and forms the ilinds of the Alexander archipwlagn, Still 
forther southwird, in Queen Charlotte ond Vancouver ishinds, 
it haa boen called by Dawson the Vancouvir range, the western- 
Incat member of the Cordilleran system. Like the southern 
coast range, it isa bread olovate! beltwith mumerous peaks and 
short fridges, probably the highest being along ity southern 
hicareliet, cud era teak age ih, taount St Elias; Westward from this 
pak the range is separated into two divergent ranges by the 
valleyol Chittenih river. The one continuing toward the north 
weat contains the high volvanic peaks of the Wrangell group. 
The southern divergent ronge follows the coast towanl the west 
nod, bending round Prince William sour, continues dowsard the 
southweat in the Kenai peninsula and perhaps Kudink island, 

The eastern limit of the Coast range may be fixed approxi- 
mately at the junetion of the northern and southern forke of the 
Taku, the rogion cast of this being a high plateauwhich extends 
to the Costar tinge, the northern represewtative of the Gold 
Palives of Mritiah Cs terval. The elevation ot the interior plateau, 
where tt ey croster] tit peeked rier Fron thie Taki to lak Abklen, is 
about S000) fret alwive sen devel Freon ths pornt it descends 
trudually toward the northwest, its altitude at the juretion of 
Lowes and Pell¥ river being less than 4000 foes, Southwest of 
Selkirk the sate platen extends with vridually inercasing 
altitude to the base uf the St Elina mioutitalme [tte only ina 
penoral Wik, however, that thee areas are tin low ritiurctenl ni 
(Hatewus. When considered in detail the surfiiew is extreiely 
mugh and broken, “The river valleys He from 2000) to: 2,500 fout 
leelow thie renarnl platen level, while bron anel rounded dove 
like samniits and afew sharp peaks rise from TOO to LU foot 
alive i: but there appar ta Tags ni well defined ridyes or 
thas of peaks For whout 150 miles mothwest of Sellirk the 
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éontours are generally smegth and flowing, and the surface, 
except in the southern and glaciated portion of the region, shows 
the effect of long continued exposure to the action of subaérial 
agencies, While rock decay ling made little progress, ao that 
the surface is practically free from soil, rock disintegration has 
been extremely active ond the country is thickly mantied with 
rock dthris of varying degrees of coarseness. Projecting through 
this mantle of débris; above smooth gently slopes, are many 
isolated pinnacles an towers of rock rendered especially oon- 
epicuous by contrast with their-moss-coverod taluselopes. Sur- 
face degradation is greatly "retarded by the luxuriant growth of 
noes which covers practically the entire surface of the country. 
‘The atinual precipitation i lamgely confined to thew inter months, 
und the water from the melting snow is held by the sponge-like 
moss, which remains saturated throughout the short but hot.and 
iiry summer, Thos, with o rinfull which in lower latitudes 
would cundifion an arid region, a large part of the surtwer is 
HWP, quite irrespective of slope; that, ia, whertver the ta- 
terial composing tt is sufficiently compact to become impervious 
townter by froezing. Cn secount of this slow and imperfect 
siitiace drainnge the slopes are not cut into the ravines und 
rroyas s characteristic of arid regions, The plateau extends 
weet of White river, though it is there rather more diversified 
than toward the east by a number of high sharp peaks, probably 
of voleanie origin, 

Approaching the northern base of the Bt Elina range the 
pluteau charioter is almost wholly lost, giving way to steep and 
rogeedd though not lofty mountains separited by rather wide 
river valleys: There ia, however, no amerging of the plateau in 
the St Elins mountains, but south of a well marked limit the 
whole character of the topography auffers « complete change, 
Between the southern limit of the interior platean and the 
northern base ofthe St Elins mountains iss depression running 
yirillel with the mountain range and having an altitude of 
Wheut 4.000) fowl Theontame the upper part of White river for 
a listanes of ubout thirty miles. and prolably alae in its north- 
western continiation the heulwaters of the Tanannh. Sonth- 
ward across this depression was soon the aliript northem face 
of the St lies mountains, with many sharp and rugged penks 
rising to altitudes of 1O1KM) te 12,000 feet Only tho steepest 
slopes were free from anew, and the region presented « striking 
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contrast to the green’ mess-covered plateau country toward the 
north. The range here occupies o belt about eighty miles in 
width from north to south, Mr Rusgell saw the same region 
from the esetern flanks of mount St Elias, and he deseribes it as 
“A vast snow-covered region, limitless in its expanse, through 
which hundreds and probably thousands of barren, angular 
mouTiAiN petke project. There waa not astream, nota luke, 
nota vestige of vegetation insight. A more desolate or a more 
utterly lifeless land one never beheld. Vast, aniooth snow sur- 
faces, without ereyvasees or brenke, stretched away to seemingly 
limitless distances, diversified only by jaggy] and angular moun- 
tain prenka 


Jyamuanye, 


The Taku, like the Stikine and other rivers toward the south, 
is flowing in a deeply buried channel excavated when the land 
stood relatively much higher than at prevent. [te valley, which 
ita continuation of Tako inlet, is from one te two miles wide 
with steep sides rising in many places almost vertically from 
4,000 to 5,000 feet The river, interropted by many sand bars 
and low, woudod islands, meanders over n gravel food plain be- 
tween the high walls of the valley: Ite current ie-rapid ane it 
is transporting to the inlet great quantities of sediment from its 
uppercoure, Heyond the junction of the northern and southem 
forks, which may be regarded as approximately at the eastern 
limit of the Coast range, the valley aides are muther steep ty an 
elevation of about 15000 feet from the river, while above that 
elowition the slopes are gentle to broad, rounded summits of the 
interior plateau, The upper branches of the Tako flow in open 
villevs from {000 to 4000 feet above sea level, indicating o long 
perlad of drosion during which the laud ‘stood at a much lower 
level that at present. Similar broml valleys at the upper courses 
of many rivers in Briteh Columbia have been referred by Dr 
Dawson f te long-continuerdl erosion in middle Tertiary time, and 
itis probable that the same conditions prevailed far to the north- 








*Mount St. Elian and its Glaciers: Am. Jour, Sei, cel series, yeb xiii, 
1a, po. ATL. 

tim the later Piveigraphienl Coola of the Recky Motta Region 
in Canada, with special reference to changes in chevation aml to the tris 
tory of the Giurlal Period: Trans Hoy, Soe Cua, vol, viii, aie, by, jae, 
py. LSS. . 
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ward, prodoctng the brow! valleys of the upper Tako tributaries. 
The dewp canyon-like vallevs in the lewer portion of the river 
basin represent a part of the erosion die to uplift te late Tertiary 
and Pleistowwne tine, 

The divide between the Taku and Yukon thainage basins is 
onthe edge of an escarpment by which the suriier drops from 
the high plateau: 2,600 feet to the level of Abklen valley. The 
altitude of the puis ie 5, 10M) feet, which corresponds very nearly 
with the a Vara altitude: of the tuterinr plateau at this porinal, 
The valley is from twelve to twenty miles broad, and on its 
cuatert) aide 18 the steep Glye of a pluteau corresponding to the 
one on the west and extending eastwatd to the laa of the Uns 
siir mittee, forty or fifty miles beyond. Bounded by these ap 
percex darted y pvrallel platen etarpuonts, the valley extonds it 
on oimest pertoctly strivht line for at least 240 miles in a north: 
weat-southmist Wirection, The wpper, that is, the southeastern, 
halt of the valley occupied by lakes, From one point on the 
ecarpmont, affording only a partial view of the valley, fifty-four 
were counted. OH these lakes, Ahklen® te the nerthermmest anil 
hy fur the largest. Thit lake is ninety-five mile in length and 
from six to Wwe fi breadth. Sever small streams enter the 
upper ent, but itt main feeder omnes in from the tortheast 
ihout midway between the bend of the luke and its-otlet, This 
sti, the Nisutlin, enters the head ofan tilet about ten miles 
in length which extends at nelit oogkes to the dircetion af the 
lake. According to Mark Rossell, who lins proscted thestriain, 
ite current is. very sluggish for soventy-five or one hundred miles 
above the head of the inlet. 

Heyond the Inke the valley continues with litth chat, ex- 
cept thit the bounding earpments draw somewhat closer to 
gether and decreuse In heiwht with the decreasing altitude of the 
platen toward tha morth. 

A ounaidertion of the mane te be applied tothe river whieh 


* Amory the verbo navn wilihele luv teow ss yeThead to thea lakee, Audley 
Tmoobteally throne whieh ehigall be nthe) Tis the oar | edi. 
nen tie ahiong the Take Tilione One branch of this tee clio the 
miuntry about the suthern end of the lake, apetding a puert of the veer 
there anil coming out te the cometiborimng the salmon season. ‘Thee meat 
ie a TNnket wrepl, uiissnitig © brig waster.” | have chutwed the spelling nf 
the ton! from "Aken, oe li prs on eon pe to Abklen, while 
nieire newrky repens ts the outive jareet iN Cvae Lied by erg 
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fori the outlet of lake Ahklon brings up the whole subject of 
the nomwnelature of the Yukon und ite tributaries. The sub- 
ject has received very thorourh teoatment by Dall, Dawson, and 
Rusacll, a0 that the history of discovery in the Yukon besin 
and the origin of the names applied te the Yulton tributaries 
need not be discussed her. From a consideration of the pliysi- 
ography af the busin, its main axis must be reguvled as caincid- 
ing with the Ahklen valley; but Lean hardly agree with Hussell 
Hint this ia sullicient ground for disregarding well established 
leg, #8 he has done in eoutiniing the name Yukon up to the 
like. Inasmuch ae the rivers in question le almost wholly 
within Cunndinn territory, the finnl authority upon the nomen- 
clature most be the Canadian board of geographic nates, and 
as Dr Dowson hes given the subject the most therough eonsid- 
eration Lhave followed him} with a fow minor changes in the 
mast of which he has signified his concurrence. The name 
Yuton is applied to the river from its mouth to Selkirk. ‘The 
nome Pwiy is confined to what has been ealled the * Upper 
Polly, oe, trom Selkirk to ite head, The name. Jemes id upplied 
to the river from Selkirk to lake Lindemann, called the “ Yukon ” 
by Schwatka, Finally the river flowing from lake Ahklen is 
culled the Tralti, that being the notive name as determined 
by Schwatke andl Dawson, with the generic portion dropped. 
Thus Schwatka | gives * Tesel-hina ” (more probably Tes-t]-in- 
hina}and Dawson, Teslin-too;” but “ hing” and " too” are 
generic terms for river. ao it iw property Teslin river, The name 
Newherry, applied to the river by Schwatka in 1884, has never 
come miko general uae, and the name Motalimpnd, which is com- 
monly tsed by the minem, was,as Dawson has shown, trans 
ferred through misapprehension from another inibutary af the 
Lewin, 

The Noodplain of Teslin river is something over a mile in 
width, between high Wuffs of ‘silt ond gravel which will he 
more: fully described under the head of glacial phenomena. 








*Noteron the Sturfaee Geology of Aluska: Bull. Geol. Soc.-Am, vol, 1, 
1880, p, 107. 

+ Report on wn Exploration in the Yukon iistriet, X, W, Territory, and 
adjannt gorthem portion of Britieh Columbia, in 1887: Amn. Rep. Geol 
Sury, of Cuda for (887-88, vol. 3, pt. 1, 1889, pp, 14 B-1RB. 

{Report of a Military Heconnolssanee in Alaska made in IRS, Wash- 
ington, T&ab, nog (prt. 2, ‘shest 4), 
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The current is from four to six miles per hour and, except for a 
few sluggish expansions near the luke, is quite uniform through- 
out. The wuter was exceptionally high in the spring of 1891, 
however, and this would tend to incresse the uniformity and 
velocity of the current. There are no shoals or rapids whieh 
woulil prevent the pussace of a river steamer from its mouth to 
the head of the lake. 

The course of White river, except for a short dishines noarite 
mouth, has hitherto been entirely unknown, Some miners are 
said to have spent a winter at the first fork, about sixty miles 
from the Yukon, but beyond this they hare failed to penetrate, 
probably because of thy UUnproun ising character of the streun, 
for itis dificult to conceive physical obstacles sufficiently for- 
midable to tam back these hardy explorers, 

The White iver basin was ontered by the writer fifty miles 
south weatolSellairk. From the high lind hetaroon the Mistinu:* 
aml Donjek the main valley could be seen fora long distance 
nerth and south, with the river porsultig its extremely torts 
course among tnntimermble low islands wid bars. At enw jrevhint 
above the mouth of the Nisling the river puseme thirctiely lve pint 
of a motintain spur by a narrow canyon, probably a ease of 
superposed alpririme due ta the ove npion Gt the vallew by dew, 
Further northward it turns sharply toward the west and onters 
# deep nurcow valley, in which, by nutive report, there are many 
dangerous rapids. 

Far the firet seventy milesin the White River basin only clear 
tribihiries wore eros. The largest of these, the Nisling, prot 

ably dreaing the greater part of the lune area betnded on the 
east by the Tahkeon wud Lasves, oveupylog yery nearly Lie 
position which Dawson las assivned for the main White river, 
hth rorgiving no puurk of its watbrs front the high Const range, 
Evidently the greater part of the northward-flawing drainage uf 
the St Elise mountains ia carried off by ethor tributaries of the 
White river, which show ample ovidence of glacial origin in 
thuirextreme turbidity, The Donjek is the largest austern tribt- 














* In naming the tributaries of Write river I have Plt) Usage meer 
the native Iniliane ao fare piesible | Sori of the tonnes required slight 
Coie Mewat ioe ae remot Chic porcini bile, ani bn the ces hie peered 
pert of thet ner hae buen dropped, ae = too,” teatog river ad “dek,” 
enek, “Thi nucnis, leorever, are eur hte be thelr tdigenena forme 
to beoneeogied by the natives themselves, 
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tury, and receives the northward drainage from the greater part 
of the St Elias motuntains enstof the 1414 meridian, Thero was 
gomune question as to which branch should be regarded aa the 
main river and which the tributary, but the western is more 
nearly in the axis of the main valley and ia probably also some- 
what Inrger than the Donjek, although no eatisfactory com pari- 
aon could bemuade asthe confluence was notseen, The western 
brauch rises in Seolni poss from the northward-tlowing lobe of 
Russell glacier, In the fifty miles of ite oourse lying west of the 
international boundary it receives a nomber of tributaries from 
the south, all of which flow from glaciers, This pert of the 
river is im unstable condition. It Hows in many channels, con- 
atuntly shifting ite position upon a wide gravel plain which is 
being bolt ap by contributions of oars sediment from the ower 
loaded stream. 

Sow past ia alow pap eat through the mnge which extendas 
northwestward tothe Wrangell group. Russell glacier, from the 
dOUthenst, lows into the poss against the step western wall, 
which turns o port of the atream northward into White river 
huwin and turns 2smaller lobe toward the south, so that for abowt 
ten miles the pass ts filled with iee at lesst several hundred 
feet in depth. The altitude of the divide, which is near the 
northern edge of the range, is 5.(41) feet, or about 1,000 feet higher 
than the upper White River valley. The aouthern lobe of the 
vlacher gives rlee to the Nisenah river, which flows at first weat- 
wird through « deep eanyon-like valley for fifteen miles, and 
then nearly southward about twenty miles, emerging imto the 
valley between the two divergent mourtitain ranges already de- 
serihed, At the point where the river makes its sharp bend to- 
ward the south. a glacier coming into the valley from the north- 
weat has dammed its waters so as to form o lake several miles in 
longth. Pushed out of its old channel by the ice, the stream 
flows « ¢hort distancy acrosa a tocky point and then plunges 
into a tunnel in the ice from which it emerges hulf a mile below. 
After leaving the mountains it flows nearly weetward for thirty 
miles, to tts confluence with the Chitternh, and the latter stream 
continues in the same course about fifty mites further ta Copper 
river, These eighty mile are in a a rather browd, opon valley, 


**6rolai “isthe name by which the Capper fiver. alia” Ricokad, be krown 
amen a!) the Yokon natives 
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thoueh the floodplain i# bordered ly gravel bhaff olwut a onthe 
apart and fren 200 te 400 faot high. 

“The course of Copper river from the mouth of the Chittunnh to 
theonrst ieneurly dueseuth, “The river hasout through the Conat 
moge i valley whiok closely resembles that af the lower Taku. 
Ite walls are high and ragged, amd the stream meanders from 
stile te side over a foodlploin of conrse ermvel. 

Miles glacier, which is the largest of several ire streanas trilia- 
tiry te Copper river along its lower eourse, has pushivl seruss 
the vallew, forming aluck water aevern| niles up sl iver, “The 
Glacier is now retreatiow, but its northern later) moraine remains 
nat ilam, over which the river tumbles ino serie of rapids, The 
lnke fivemniud by this dani ia almost entirely filled with gravel im 
its upper portion and with tine sand and mud below, a0 that the 
water ts for the most port only o few inches in depth, 

A-short distance below Miles glacier ia the head of the delta, 
Which reaches thirty miles southward tothe line of bore or keys 
at the odes uf coep water Kxcopting a few sand dunes, the delty 
coneiita of brow, level mendows wand still more extensive mind 
flatH expaeed at low tide. Deposition iv poling an at a rapid 
mite aver thik considerable iret, amd it is interesting to note 
that subsidence albu is taking place. “There are ro trees erow- 
i tipor the delian now, but the pomeine of roan lates spree 
trees were oleerved standing eereral feet below Hdewater. 


VEUETA TION. 


The yeretation of the Yukon haein presents a marked contrast 
to thatiaf the coast, the Mixurianee of Which iz ten well known to 
reyuire description, This contrast consists more in the amount 
uf vegetution than in the difference of species. Cnt off tye high 
miowatuine from the vbvndant supplies of moisture whieh the 
coset enjoys, Lheinlener saipports a comparatively scanty growth, 
epocially of arboreal vegetation, whild seme of ‘the molatune 
loving species of the coast wre abeent. Excepting -surfiees 
covered bysnow or ice throughout the year ound the steepést 
rocky cliffs and serees, practically the whele Yukon basin, as 
well as the Alaskan coast strip, is covered by a more or ‘less 
luxuriant grow th «if seve. Meadows of coarse grass were seen 
in «few of the interior vallevs and auine of the gravel terraces 
along: Teslin andl Lewes rivers are covered with Kage brush, but 
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theme sired are wholly insignificant when eomparal with these 
which are eoverce with moss. The black ahkter, ao abundant on 
the ovat, 6 alee very common in the interiar, but in w dwartie 
form, duerowsing tn size with increasing altitudes from ten or 
twelve feet in the valleys ta w fow inches on the higher parte of 
the platean. Thy tipper lint of the spree foreste is reached 
nhonge the const atmo altitude of aldaut 1800 foot, but this Hewit, 
ilonme with the snow line, gruloally asooids towned the interior. 
The high valleys of the Take tributaries hove considerable spree 
timber, although thy trees are not dlose together and the langest 
are rélidein over a foot indiameter, “Tale pass, with nvaltituile 
of 5,100 feet, it approximately at (he timber ine and only o few 
stunted trees manage toy exiet there. 

Ahklen valley ix. quite heavily timberod, and some trom 
ehteon inchesinuliameter, the lariat aon anywhere in the 
interior, were ninong the drift from Nisutlin river. 

In the White River basin only the vallovs are wooded, the 
timber extendine lessthansn thovenrid feet up their sides, while 
the greater part of the plateau surface is practically trevloss. 
The timber ling on the northern side of the St Eline mountains 
hua at altitude of about 4.500 fert, 

The Chittenak and Copper tiver vallevs feel the influcnee of 
the epast climate, and their Fegetation is consequently much 
more luxuriant than in the valleys.of White River basin. 


Hann Creaqi Wey. 


Charneter of the Gharrrations.—Any attempt to solve the many 
(itheolt probleme conmocted with the neology of the pogion Te 
ermal wattle reveseitate cletuiterd atuily of large arene. The ape 
peertinneittes affords hy a hinaty PONT ARH Hee along ah wingle 
line of travel ore obviously tnadeyunte tothe solittion of these 
probleme, particularly when the preater partof the geologist's 
onurey te absorbed in overcoming the physical ohetucles to his 
progress and in making oven the drudit topacraphie map to 
which to refor hia olwervintioris. 

The moat satisiactory information on the hard geology of any 
portion of this region is eantained in Dawsan’s repert, already 
cited, on the geology of the Yukon district. DrDawsen had the 
Ariat ad vantige of 3 familiarity with similar rors ped geologic 
problems from previous study in Hritish Columbin, Hewas also 
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in a position to eattirol the movements of his party, and so was 
able to give more than a passing glance to points of special im- 
portance. Since the writer wie without previous acquaintance 
with the rovks of the Cordilleran system and had no opportunity 
for observation, oxcept as it was afforded along the route or at 
stops slotted Without reforenoe to the geology, the information 
obtained is offered only as supplementary to the okservations 
made by others and as preliminary tothe more thorough study 
of those who may hereafter visit the region. 

Rocks of Taku Volley,.—The section afforded by Taku tiver aa it 
cut# through the Coast rango is quite sunilar to those deseribed 
by Diawaon on Stikine riverand Chilkoot pass. After lewving 
the argillites of the (onst, which extend to hear the head of Talcu 
inlet, bread belt of gray hornblende granite is crossed > this is 
called the Cogst Range granite by Dawson, The belt ia akout 
forty miles in width, extending nearly to the South fork of 
the Taku. In addition to the granites, this belt also contains 
altered wruplive rocks in horizontal or uriddlating and som 
tines highly contorted bods: 

Roeks of the interior Mateo —Forming the high plato between 
the Const range and Abklen valley is a somewhat broader bult, 
containing a great variety of rocks, both eruptive and sedimunt- 
ary trot wll highly altered. The sedimentary rocks consist of 
limestonus and muirbles, shales and slates with cong lomerites, 
qandstones and quartzites. The least alterod members of this 
series ire along the weetern side of the bwli, At the junction 
of the North and Suuth forka of the Taku, neur the ehtern 
limitofthe Coast Range granites, there are black aluty shales and, 
apparently overlying them with o dip of from 25° to 50? north- 
eastward, are comproct bluish limestones. Still farther eastward 
there are siliccous shales with large conglomeratic pebbles of the 
underlying limestone, The pebbles contain some obscure fosatla, 
probably Carboniferous, which would indicate 1 Mesozoic or later 
wie for the shales, These slightly altered’ rocks acoupy on belt 
ahout aight miles wide, east of which lies a region traversed hy 
many diket that have converted protahly similar shales. and 
limestones into talnose slate and highly erystalline marble. 

Among the non-gedimentary rocks of this plateau belt there 
ard many basic eruptives largely altered to serpentine, and also 
considerable areas of granite. A portion ut least of the eranite 
is older than the sediments as indicated by basal conglomerates 
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at the conlacta. The basic eruptives are confined tom harrow: 
Strip less than a quurter of the width of the platean belt and 
lying along its western side, The sequence of these rocks, 92 
well a8 their relation to the Conat Range eratite, is extremely 
Involved, and much further study will be requirod in order fully 
(0 determine these relations. Their age ia probably uppwr 
Paleoroic and Mesogoie, though very few fossils were found and 
none except in the les altered western portion of the belt, 

Rast of Abklen valley there is-another belt of granite, quite 
distinct in character from that of the Coast mnge. It is free 
from hornblende and contains a large ameunt of pink felelsjane, 
viving a derided red color to the rock in mn. The granite bas 
in some pluses a well developed gneizenid etracture, the cleavage 
being approximately paralldl with the direction of the lake. 
Teslin river flows ton valley deeply filled with «ilt and gravel, 
60 that not mor than two or thre: rock exposures oerur thrangh- 
ont iisawhole length; botse far as eonh| be deterivined ata de 
thoes the esearpmenta on both sides of the valley are compuase] 
of rocks similar to those forming the platesu west of the lake, 
Abort thirty miles above the mouth of the river the hills toward 
the northeast are comprise haf bright rod svnidstones with yellow 
and gray shales, probably lestaltered anil perkape younger than 
any of the aandatones above deserited, 

The extensive plateau region between the Yukon river and the 
horthern base of the St Ellas mountains is eompeeed of warlons 
kinds of orystallitig rocks with amall areas of hich! v altered sedi- 
mente. Gry hornblende granite sunilar te that forming the 
Conmvat rine of southera Alaska ouvura in a-somewliat harrow 
helt just north of the $1 Elise mountains, The provailiny rock 
of the greater part of the rezion north of this belt tea neddish 
grauiie quite free from hornblende and frequently containing 
larnze porphyritic crystals of folspar, Hoth kinds of granite are 
cut by nomerous dikes.or eurerel Ly abects af eruptive cocks, 
Trim. the most recent vesicular busaltle lavas to highly altered 
dithase, The red granites, wt leash, appenr to be Archean, tle- 
posited gpon which are stnall areas of sedimentary racks: (hat 
have beer inivlded with the wrinite and penetrated by the base 
dikes and thua so completely changed from their oririnwl eon 
dition that no clue is afforded 04 to their ave. They qunsisl of 
irkore-conglonmeonites, shite and markles. North of the Kinuntnu 
Vallay the only elastic rocks seen were w few exposures of eon 
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glunerate and schist. Tho district between the Donjek and 
Rooidern rivers is con puoed- almost enticody of white marble and 
talonae schist, sedis the lorsest observed area of sedimentary 
rivke between the St Elias rountains and the Yukon. 

forks of Sealei Paw—As alrowly desorbed, two slightly diver- 
tent mines, sepamiod by the Chittenah valley, extend toward 
the west and northwest from mount St Eline, The geology of 
the northern range iv simple. In the walls of Scolai pass, lry 
which the range was crossol, its stratigraphy aod structure are 
magnificently displayed. The rovks are comparatively recent, 
for the most port Carboniferous, Triassic, and Cretaceous, A 
bed of limestone about 500 foet thick oontiina many cringids 
and corals, probably of Carboniferous ace, Above itary red 
anilelone ane jasper ond a great thickness of black shale, Col- 
lections of fossils from the limestone and the black shale were 
made, bot before reaching the const they unfortunately were 
inst with the exeeption of a single etnall piece of shale; this, 
however, containud several tolerably perfect Tinpressions od 
wis submitted to Profesor Alpheus Hyatt for identification, 
He gays: “The foesils in the alule are clearly the remains of a 
Monuwtia of a Triassic type, allied to A, sefetrewtoria, Gabb, a char 
atberstic Triussie form’ in Culifornia. This one seema to tw 
distinet specifically, lal is eviduntly of the same age.” 

Interbedded with these sedimentary rocks and penetrating 
them as dikes are fine-grained, greenish enrygdaloid lavas form- 
ing perhape halfof the whole rock-mass: The structure of the 
mine consists gesentially of a broad, gentle ayneclinal, with a 
highly comborted| belt.om etthor side, 

Excellent examples of typical fan structure were seen in 
the intensely plicated rocks which form the abrupt northern face 
of the range. ‘This stracture is remarkably well shown in the 
sides of the gorge from which Kletsan creek imstes, The 500 
foot atratam of white limestone above referred ta is folded in 
with dark greenish-black druptive rowke so ast form a double 
V; the overturned southern synelinal limbs dip southward about 
a0? and 45°, while the normal northern limbs are nearly hori- 
zontal. 

Thia plicated belt on the northern side of the mowntaing is 
about #ix miles wide, and south of it the synelinal in which the 
beds are practically horizontal (eoineiding with the axis of the 
range) ceeupios a belt from twenty-five to thirty miles in width. 
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On the southern side of the range there is m region of disturbed 
rocks eimnilar to that on the narth, but somewhat wider-and less 
minutely plicated. The structure is well albown in the lower 
partion of the Nixgenah canyon, whose walls rise from 2,000 to 
$,000 feet vertically alwwe the river. One excellent example of 
faulting was obgerved. A bed of white limestone about 500) feet 
in thickness, probably a continuation of the one in which the 
fun structure wae observed on the northern side of the rmnge, 
has been broken aeross and thrist over upon itself a distance of 
holfamile. Within this space there appear to be two conform. 
able beds of limestone in place of one. The diagrammatic form 
In which the fault ts displayed on the canyon wall confirms cer- 
tnin theories as to the mochanism of such faults derived from 
much more obaoure phenomena in other regions. Evidently 
folding, due ty lateral compression, had been. only slightly de- 
veloped when a shearing fracture tonk place acress the rigid bed. 
The fracture did not extand far on either side of the Limestone, 
but the thin-bedded black shales above and below are intensely 
plicated, having taken up the lateral compression by folding 
instead of faniting. Apparently the donditiona whieh determined 
the formation of a fault rather than a series of folds in the lime- 
stone were, first, the great diffwrence in rigidity between that bed 
and the adjacent shales and,second, the absence of a heavy loud 
upon the beds during the compression. 

Sigvenuh river, for about sever tiles above ita confluence 
with the Chittenuh, flows ina narrow canyon with rocky walls 
from 400 to 500 fret high. Fora short distance above the tanyon 
the gravel bloffs are replaced by clitts of caleareous black ahaly 
ipparcnitly very recent ond only slightly nifected by the com- 
pressivn which has disturbed the rocks lying on the north. At 
the upper end of the canyon the black shale contains beds of 
extremely coarse conglomerate, and is succeeded by black slate 
and mica, schist, the latter containing many aruall quarts yoins, 
An east-and-west line through the apper part of this canyon ap- 
pear to be the approximate limit of the little altered rocks 
forming the nerbhern range 

Rocks of Cooper River Valley, —Sevornl tussive dikes intersect 
the course of the Chittenah a few miles above ita junction with 
the Copper, forming high cliffs, and a number of rocky islands 
in the river chatinol. The dikes are composed of rery “on 
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pact greenish-black rock, traversed by many streaks of lighter 
green serpentine and white veins apparently of calcite. ‘The 
rocks of the southern range which extends weatward from St 
Elias differ widely from those exposed in Seolaj pass. About 
Taral they consist for the most part of siliceous taleose schist 
with gray hornblende granite, which is apparently eruptive. 
Between Tarsl and the coast the prevailing rocks are bluish-gray 
quarttite or yiartzite-achist. The moraines of glaciers along the 
lower course of Copper river flowing from the eastward are com- 
posed largely of oruptive granites and granitoid pneiss contain- 
ing inclusions of black slate und schist. All the sedimentary 
rocks between the Chittenah and the coast lave been so thor- 
oughly metamorphosed that their original bedding is wholly 
obliterated, and no statement can yet be made as to their prob- 
able mee, 

Rocke of Prince Williaa Sonnd—Porming the shores about 
Prince William sound there is a series of blag shales-and thin- 
hoddid dark-brown eandstones. They are highly contorted and 
somewhat alterel, specially the shules, The strike, wherever 
any regilarity can be detected,-is about north-and-outh, and 
the dips are ponerally steep, often vertical. They bear a strong 
resornblance to the rocks of the Yakutat seriés deseriliod by Rtis- 
sell,* and it is not improbable that they ure the continution west- 
ward of that series, Fossil planta are reported to oceur in these 
rocks at some points on Prince William sound, but none have 
vet been collected. While the series is periopaall Mesogoie or 
younger, any stuterment aa to ite ave made at the present time 
must be reyarded as purely hy pothetic, 
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(rolé.—Placer gold oocure widely disseminated throughout the 
Yukon basin, though only ina few places has it been found in 
edficient quantity to muke profitahle working, ‘The most im- 
portunt of these are bars along the Lewes between Teslin and 
Little Salmon-rivers and on Forty-mile creek, a eouthern tibn- 
tary of the Yukon emptying near the 141st meridian, Ten men 
were lovated on the bars of the Lewvs, and, although the water 
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wad very high when we went down, they are said to have done 
well in the latter part of the season, 

One member of our party, Mark Russell, waa equipped with 
lang experience in prospecting both for placer and vein gald, 
and while the necessity for getting through tho country as rape 
idly as powible prevented anything like an exhaustive examina- 
tion, still enough was done to give a fair idea of the resources of 
the reginn traversed, While in White River basin we also had 
the benefit of Mr Rowker's experience, A few “ colors were 
found on most of the branches of White river which we crossed, 
but it was all fins gold and afforded nothing which could be 
regdrded as o good prospect: The indications of gold-bearing 
quarta were even les encourmging, Practically no vein quarts 
wos scun between Selkirk and Seolai pass, either in place or 
among. the stream gravels, Along the lower portion of the Nix- 
minh and thenoe southward to near the mouth of Copper river 
considemble quart; occurs in #mall stringers through the schist, 
ad that there ida possibility of this region containing golid+bearing 





Veins. 
Copper —Native copper haa long heen known to exist in the 


Copper River basin, but exaetly whore or in whtt quantity hea 
never been ssecertained through actual examination by a oom- 
petont ohearver, Tha oceurrence in White River basin also haa 
been susapictod from the presence of native copper nimong the 
Yukon Indians, although they were known ty trade with those 
living on Copper river from whom they might have obtained the 
metal The Pelly Indians whom we secured at Selkirk for 
packers promised to show us the source from which in the pst 
they bad seeurel copper for making arrow-headls and more 
recently for making bullets, which are still used to some extent 
when lead cannot be obtained While still at Selkirk they 
told us of great messes of copper as large as houses on nm stream 
called the Klet-aan-dek, or Copper-ereek, flowing into White river 
near ite source: As wo approached this locality, however, the 
rmaases of copper tapidly decrensed in sise, first to piceor as big 
af naman and then to bowlders of auch size thot they could be 
lifted: by prying with a stout stick. and finally what they actaally 
showed us consisted of amall nuggets, the largest only a few 
ounces: in weight, | 

Kletean creek issues from a marrow gorge in the eleep northern 
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face of the 5t Elias mountains, lowing from numerous «mall 
flicierm a mile or two back from and several thonsand feet above 
the valley of White river, Ata former stage, probably when the 
vluciors descended toa much lower lovel, the stream depostted 
i broad alluvial cone about the mouth of the gorge. This de- 
positiof gravel is now being cut away and in ite lower portions 
or in crevices of the bed rock numerous small nuggets of native 
copper are found, This seemed to bo the only locality for the 
metal known tu the Indians whe were with us, though pieces 
which had been cut from a larger mass were shown us by those 
whom we met on Kioantu river. Tt is not probable, however, 
that any of the Yukon bain [oclians are acquainted with exten- 
sive deposits of native copper, sinee they havé very little of the 
metal in their possession and hold a yreathy exaggerated idea of 
i value. Some tine wae sperntin searching for the source of 
the copper on Kletsan creek but without succes as we soon 
reached the snow line, beyond which, of course, further search 
wus impracticable. Tt appears to have been brought by glaciers 
from the region toward the south which i still covered by snow 
and jee, [tis associated with greenish-black amygdaloid lava 
and red sandatone and jasper, rocks which resemble, superticially 
at least, those of the copper-bearing serie! of the lake Superior 
reid. 

A small quantity of what oppeared to be anuarite, pulverized 
and ised aan pigment, was shown ua by the Yukon Tnodians. 
They said it came from the country beyond Seolat pous, but we 
were unable to learn ite exgct source or hew they obtained it, 

According to Allen's account, the chief of the Copper river 
Indinns told him of the existence of native copper and alan of 
copper ores in the upper Chittenah vallo¥ between the two main 
streame, but he did not visit the lovality. We expected to find 
Indians on the Nizsenah near the point where it emerges from 
the mountain puss and to be ablu te examine the copper of this 
reaion, but anfortunately Nicolai and his tile were at their 
atminer fishing stathon, Taral, and it wos-too late in the season 
to return to the copper region whieli we had pursed. 

Doubtless this interesting terion on both sides-of Seolai puss 
will be found on carefol examination to contam considerable 
mineral wealth, but the extreme difficulty of access together with 
the unfavorable climatic conditions will] greatly retard, if not 
wholly prevent, the development of ite resources, 
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VYotrasic PHeESOMIENA. 
Aetice Vilecnmes. 


Voleanic activity inthe United States within historical times 
has been confined wholly to Alaska, and, excepting somewhat 
mythical eruptions of mount Calder on Prince of Wales island 
in 1774, and of mount Edgecumbe in 176 it has been confined 
to the southwestern extremity of the territory. The mast 
easterly known crater which showa any activity a present is 
mount Wrangell, Thia waa observed for several days during 
August, 180), from Taral, at the confluence of Chittenah and 
Copper rivers. I[t lie about fiftytive miles teearly north of 
Taral, and only the top of the mountain, a sharp blick cone, 
appears above the intervening broad snow-covered dome of 
mount Blackburn. From this cone masses of densely black 
vapor were conatantly rising. At intervals of about half a 
minute a-cloudy pillar would reariteelf! to a height of several 
thousand feet and, floating off towanl the east, quickly dis- 
uppear, to be roplaced by another burst of wapar fron the 
ormiter. So illumination of the vapor was noticed at night and, 
80 far as I could learn from the chief Nicolai, no appearmnce of 
fire was overseen. According to the diary of John Broeuner* 4 
miner Who spent thea winter of 1854-85 ot Taral, the voleana 
waa at that time in astate of somewhat violent eruption. He 
BAVH! 

“The voleano he heen very quit ideo) while, bot toley it la send- 
ing aot 1 vast colgmn ofemoke and hurling imiienese stones hintrede of 
feet high in the air, ‘The masses it ia throwing up must be very Lior tn 
beseenher © © © Tt haainmle ao lec repeirte, only a» sort of rum- 
Phiri neige,” 


Tt is posible that an active volcano may exist cast of mount 
Wrangell in the upper White tver basin,-but our information 
dw toils existence depends on the vague and unreliable state- 
ments of the Yukon natives—statements that may rifer to 
mount Wrangell, Sone sharp cones were aren northwest. of: 
lake Wellesley and alae some in the St Elise mountains between 
Klution glicter and Soolni poss. Their voleanic origin, how- 
evir, could only be inferred], and any preset mctivity would 
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have been concealed from ua by the clouds which hing about 
their eumimits. 


Recent voloante Activity. 


The most striking. effect of recent voleanic activity in this 
region is the wide-spread deposit of yoleanic ash, or tufa, which 
eovers the southeastern portion of the Yukon basin. This 
depoeit was first noted hy Sehwatka in his. reconnaissance of 
TASS, Tt was more fully deseribed as it occurs on the Pelly and 
Lewea by Dawson in his report of the Yukon expedition of 
185, and was noted by McConnell jn TS87 and Rusvell in 1889 
on the Yukon amd Lewes, 

It wae: first seen by our party on Teslin river shartly after 
leaving like Abklen, and from this point northward it formes 
consplouona and nearly dentinuous white bind in out banks 
of the river nearly down to Selkirk, at the confluence of the 
Lewea und Pelly. Where first seen the layer of tufa was less 
than-an inch in thickuess;and from this increased to a ronxi- 
mum of nearly a foot near the mouth of the Teslin, with some 
local accumulations of two or three feet. The alluvium which 
has actumuluted upon the layer of tufs is generally about a foot 
in depth, but it ocensionally varies fram nothing to three or 
four fect. A fool, however, probably represents the nonnal 
xooumilation of soil under the prevailiny conditions since the 
ilapesit af the tafa, 

The first point at which the tufa was noticed in the White 
River basin was about one hundred milet southwest of Sel- 
kirk, on the divide between the Nishng and Donjok, eastern 
tributaries of White river, Tt te altogether probable that the 
deposit was continuous over the whole of this country, but no 
localities favorable for its preservation and display wore seon on 
the high land trivereed. A layer toch heavier than that ap- 
pearing on the Lewes would ina short tine be wholly lost on a 
eurfare almost entirely destitute of soil and composed of rock 
friyiminte of varving decrees of pyateenes, 

lin the hanks of the Kluanto and Danjek the tufa does not 
form a distinct Inver ss alonw the Lewes, but is probably repre 
sented by certain stratified beds of white sand, which were re- 
garded at the time as lake deposits, They are indistinguishahle 
from the sediments carried and deposited by the river at the 
present time, except in being somewhat coarser, 


The great Tufa Deposit, 147 


The original thickness west of the Donjek must have been at 
least several feet, ind the inereise ia very marked toward the 
southwest. The white tufa is washed down from the steep slopes 
and formes considerable alluvial fana at the mouths of the ravines 
clogely resembling the cones of snow which form in similar posi- 
tion. After passing the Koidern the narrow valleys were found 
deeply filled with tufa which had accumulated from the steep 
mountain slopes. From the divide the upper White River valley 
was agen stretohing forty miles to the westward, and appeared 
almost completely covered with drifts of snow. On reaching the 
valley the drifts: proved to be tufa, which forms a deep mantle 
over the country north of the St Elias mountains, and for twenty 
miles west of the Kiutlan forms a desert of drifting snow-white 
sind into which one sinks irom four te twelve inches in walk- 
ing. A -seanty growth of dwarf alder and blueberry bushes has 
gained a preearious foothold insome places, and a few stunted 
apmice trees grow in protected spote along the streams, Tho 
tufa extends up the mountain sides on the south, covering every 
strface where the slope is mot teo steep for it to lie and finally 
mercing with the névé snow, which begins about 1500 feet above 
the valley or 6400) feet above sea level, ‘The valley wae covered 
with a sheet of glacial drift before the deposition of the tufa, and 
in consequence the drainage is very imperfect. Many small 
lakes and ponds, aaually without outlet, uccur scattered over the 
surince, 

The greatest obgerved thickness to which the tufa deposit at- 
tains is between 75 and 100 feet. This was seen on the western 
bank of the Kinutlan, where there is no reason to suppose that 
its original thickries: has been increased at the expense of sur- 
rotuding regions except, perhaps, by wind drift. 

Toward the upper tnd of the valley the thickness of the de- 
posit deermuns very rapidly, and at, the entrnes te Seolad pass, 
lease thin forty iniles from ft masini, it apprird as fh nurrow 
White streak in the freshly cot river banks, exactly as it dows 
tlong the Lewes anid Polly, 800 miles to the eastward, The de- 
posit ala appears to decreasé in-thickness rapidly towurd the 
north, and there is no indication of any considernble accumu- 
lation on the gentle slopes of the valley or on the mesas north of 
White river. 

The gradual increase in thickness of the deposit from east to 
wet Gb aecompenmiod by an increase in the size of the fragments. 
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As desenbed by Doweon* from the Yukon,“ It is a fne, white, 
aunidy materin) * * * consisting chiefly of volcanic glass, 
* * * the greater portion of which has been drawn out into 
elongated alireda, frequently resembling the substances known as 
‘Pele’s hair!” Where first noticed between the Nishing and 
Kluanty it had the aoppeariace of sand whith resulta from the 
digintigration of a rather ovarsely crystalline marble, the indi- 
vidual fragments being fram 0.5 tomtol mm in diameter, The 
average dimensions Increase to the wostward, and inthe Klutlan 
valley the deposit containe many fragments of white vesicular 
fumice from two to ten centimeters in diameter, thaugh the 
greater part is much finer, perhaps from 1 mm todmm in diam- 
eter, Nothing in the nature of true voleanin bombs was seen in 
the tufa, though their presence may have been overlookeil. 

Taking the approxitnate limits of the deposit, as ohyerved on 
the Yuken by McConnell, on the Pelly and Lawes by Dawson, 
and on the Teslin and ut Scola puss by the writer, it will be seen 
io cover anoval aren, with the maximum thickness near the 
Western extremity, The oval area (which is depicted oti plitte 
18) is nbout S70 miles:from must te west and 27) from nurth ta 
south, or about O2281) square miles Assuming the deposit to 
be in the form of u flat cone with the above base anid-a vertical 
height of but filty feet, its volame amounts to 165 cubic miles of 
muiterial. 

From the facts of distribution, ag above stated, a fairly anfe 
inference may be drawt as to the source of the deposit, The 
explosive eruption which produced the tafu probably oceurred — 
in the northern part of the St Elias mountaing, near the source 
of Kiluthin glocter. As plready stated, it was impossible to 
tell whether there is any present volennic activity in this rezion. 
One conspicuous peak, of which the top remained hidden by 
clouds, was: pointed out by the natives ns having some unueial 
characteristics of which they seemed to stand machinawe. The 
name by which they called the mountain was Nat-azh-at, mean- 
ing, as nearas | could make out, “shape ofa man; but, owing 
to native reticence anid lack of an interpreter, it was imposstlle 
to obtain any satisiaetory information concerning the mountain. 
Mount Wrangell hus bocn suggested aa the souree of the tufa, 

* Hepeurt of a1 oxpluration in tha Yukon district, 6. WT. and shel fra - 
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but this ia clearhy inipessthle, as it tie wholly beyond the aren 
covered iy the deposit, 

The strong winds prevailing inthe apper White River valloy 
during Anwust, 101, were from the wet and were evidently i 
the sume direction during the groat eruption. It would be 
interesting to fix the date ofthe eruption, bot it is impossible to 
do ao with nny dorres of certainty. Troma study of the rela- 
tions of the tufn bed on the Pelly and Lewes Dr Dawsonsiys : 
“While the-eraption maat have happened] several hundred 
years ago, if can scarcely be supposed to have tuken place more 
than «a thotignnd years belore the present time,” -A-similur con- 
clusion is retiched froma #tuiky af the Lupron in the White 
River busin. As filrbily Stated, for ten toile on either side of the 
maxim thickess the surface tufs is onconsolidated and aup- 
ports univ a very scanty tegetation > bot the tundra ness eovere 
with Dag estes aah evon the moat barren il Leste ibe ee 
eT bag Sn inv wren lanath ot | bine: 

From its position near the greatest thickness of the deposit 
vost quantity of the tufw must hove fallen on the surface of the 
Klutian glacier as-well-as on the névi fields at ite source: The 
fait that this lias nearly all heon deposited in the tertoinal momine 
nnd remains only on the sures of the staguant ice short dis- 
tance hack from its front indicates an interval since the eruption 
sufficiently lony for ice Which then formed the néve to flow the 
Whole length of the glacier and deposit ite burden in the termi- 
nil moriic. Neither the lonethof the glacier nor the rate of 
motion Uf tts different parts if known, bat the tine required for 
the tromsfer of materi onthe oevé fields to the terminal moraine 
must be at least several landred year. The time sine the 
emoiption has abe heen sufficient to permit the recession-of the 
flacier dront about three miles, 

The color of the waters of White riyor has been noted by. all 
trivelers onthe Yukon who hive pressed ite mouth, Schwatka* 
Heseribes it as msembling “a giver of Hqtid mud of almout 
white hue," and MeConnell) save: “ The turhid character of the 
White river is funiotte, and siffleient sediment la brought down 
to chines the dolor of the whole Polly-Yokou food from a pale 

* ong Alaaku's Groat River: New York, 188%, p. 240. 
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preen to a milky white.” This turbidity has been attributed to 
the glacial source of the river, but glaciers could scarcely supply 
auch an enormous quantity of mud unless actin wader peculiar 
conditions. The presence of thi great deposit of unconsclidated 
miterial, which is being ground up by the ive and removed Ley the 
englacial streams, affords-a ready explanation of the turbidity 
of the water. The highly vesieular character of the tufa permits 
amoeh larger amount of it to be held insuspension than of sedi- 
ment derived from compact rocks. 


Tertiary roleanie Acteity: 


Evidence of yoleanic activity, geologically recent though very 
much more remote than the eruption of the tufa deposit, is 
somewhat abundant Perhaps the most striking example of 
auch activity is eee in the basaltic mesa at the junction of Pelly 
nnd Lewes rivers: This lava flow took place after the river 
valleys had been eroded perhaps below their present levels anid 
extended entirely across the yalley. The river hos since cut 
through the barrier, leaving only a few fragmenta of the basalt 
resting on the granite on the weatern-side of the channel, This 
lave flow probably came from two or more venta: ond about ton 
miles north of Selkirk. still retaina the form of a eymimetrical 
cont, ond acoording to the native secounta hae narmall lake upon 
its summit, probably oecupving the crater. A second vent was 
the high hill on the western side of the Yukon, about four miles 
northwest of Selkirk. -Betwoen the Yukon and St Elias moun- 
tains black vesicular lava was secn-at a number of localities, and 
north of the wpper part of White river are broad mesas which 
appear ta be formed of black lava. These are all probably of 
Tertiary age. 


GLACIAL PHENOMENA, 
ffristing Glaucters. 


So far as known the existing glaciers of Alaska ure confined to 
a narrow belt along the southwestern coust, Although the high- 
eet lind lies in the coast belt, this is not the sole or chief reason 
for the notable absence of glaciers in the interior, except in so 
far as climatic conditions are thereby modified. There are 
humerous points in the Yukon basin from which practically all 
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anow disappedrs in auimmer, although they haven altitude of 
from 6,000 to 7,000 feet and a mean temperature much lower 
than any portion of the southern const. The explanation minst 
be foun in the very much preater precipitation and prevalence 
of cloutla along the cogs? than to the inborior. 

Thi glariers farthest removed fram the coset are those flowing 
roo the mountains of thy Wrangell group, where the moisture- 
laden winds of the north Pacitie are ablo to pass up the Copper 
River valley and across the comet range, which i here much 
lower than toward the east, 

Four considerable glaciers descend. te or nearly to ‘tide level 
on Taka inlet and river, though only Taku glacter, entering the 
head of the inlet, discharges lairgé A few milet up from the 
mivnoth of the river are two glaciers which core down into the 
valley nearly opposite ta cach other. Neither quite reaches 
tha river, but, like the Norris® glacier on the Inlet, thoy spread 
ontinto fin-shaped expansivne with low wooded deltas of mo 
Tine material infront, Along the steep aides of the river val- 
ley above those glaciers alight bat distinet terrace has been cut 
about Titfeetabovetheriver. Ttia probable that Wright? glacier, 
pushing across the valley to its. northern side, datamed the 
stream for a short time after the main valley was clear of ice. 
Above Wright glacier ouly a fow eral) masses of jee or glacierets 
eceur in the Taku baain in cirques alout the higher mountain 
aunminits, No parte of the high interior plateau, either in the 
Taku or Yukon basins, carry glaciers, and probally very little, 
ifany, snow retoains throughout the vear between the Coast ind 
Chasinr ronges, though much of the aurfaee is folly 3,000 foot 
above the snow Line atthe const, The rosson for this rapid. rise 
of the snow line toward the interior is the dry climate, with 
short but hot summers prevailing throughout this region, In 
like manner the high plateau east of White river is whally frie 
from sutnmer suow, aid the first glaciers seen in the Yukon 
basin were those Mowing northward from the St Elias range, 
Kluantu and Donjek rivers undoulted|y head in. glaciers, but 
theese were not seen, since they lny too fur east of the route 
traveled, Three large gluciors flow into the Whitey Rivor basin 
west of thé Aluskan bownidary, and numerous strvanie crosaed 
wiule following the southern bank of the upper White fiver 


*Nawisd in 1886 for Dr Basil Norris, eurgoon Woitod States Navy. 
7 Samed by the writer for Professor G. FP. Wright of Oberlin college. 
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rise in dmall elicierm which donot descend to the lewel of the 
valley. 

The Inrgest glacier Raown to dichurce wholly in the Yukon 
basin is one which lies approximately on the 14tst meridian, 
called the Kluthan from the native name of the river wowhieh it 
giyos riae, Iteaonme ie in the reat soow fields between mount 
St Eliae and the high peak on the northern border of the range 
called Nuteugh-nt by the natives. [textends severnl miles he- 
yond the foot of thie rHebeyeat, though itis rapidly noceding wt the 
prewat tle, and is bebween four unl Give noiles broad where it 
enters the valley. The stuvnant jee at the front of the retreating 
glacier is buried anders great woouniilation of moraine nintorivl 
qontinmots with the terininal morn, $0 that it if imposible te 
determine the exact limiteof the ice. The heavy mantle of vere 
tntion which covers the terminal moraine continues «& mile or 
more hovand the outer edge of the ioe, heaooming gradually joss 
abindant ne the active partion of the vlacter is appronehed, 

The moraine in front of the Klutlan is the largest accumulated 
by unwof the interior glacier. Tt be eotiposed yory largely of 
the white voleauie tufa already described, tit with thie are min- 
eled many angular fragments of amygdaloid lavas nnd a few of 
granite. and ynei Much of the moraine has heen removed hy 
streams flowing from the glacier, but remnants 200 foot of nice 
in thickness extend ninrly across to the high lated oorth of the 
valley. 

The second of the White river wlaciers is about midway be- 
tween the Klutlan and Seolai pass. Lt is much smaller than 
the Klutho wand doe net push out into the valley, but its front 
forma a wall of ice something over a mile in length from side to 
dide of the narrow valley in which it lies. 

The third sod larwest af the toterior glacier Howe fror the 
high mountains northweet of St Elias down into Seolai pass, 
and from the divide sends ¢. lobe of ite towurd White river pu 
w srialler one toward Copper River losin. This wos nanied in 
honor of Mer T. C. Rassoll, whoke exploration and study of the 
St Eling region during the past two year have added vary 
largely to our knowledge of Alaskan ¢ elaciers mn] to the scienee of 
glaciology. The northorn or White river labe af Russell glacter 
is burned under a heavy aecumulation of morsine, bearing some 
vegetation, while the southern lobe is almost wholly free from 
moraine taterial and the exposed ice hus melted down to the 
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amkith convex aria wl feather wlye characteristics of stage 
nant dee at the front of a retreating glacier. | 

Taken altogether, the iow Howing northward from the St Bliss 
mountains le insignificait in amount when eotipardd with that 
flowing southward. Tho Sewant glacier alone probably contains 
narnater velume thateall of these towing into the White river 
nein combined, Theareat difference in climatic onnditions, on 
Which the formation of ghiciers depend, is indicated by the 
ifforeiog inaltitnide af the lower limit of the neve snow on the 
nerth jrich seamptl Ace creed iti to Russell's observations about 
Yakutat tay and myownoon Prinwe Willian sound, that Umit 
ov the seaward side of the monutaing be at analtitade of abort, 
2000 foet, while on the north the altitude af the loweet nave 
dbeerver! woe BAU) feet Thissise in the snow line toward the 
north, over 4.000 feet in a distane: of alot ithitv miles, ia an 
Iniportant fact mm the considumtion of the caudes of glaciation, 
wither lool or general, 

The Nizzenoh river rises from one lobo of Russell glacter anid 
inthe upper patt of ite course ia fed by a number of glaciers 
eutning in from the high mountains on either side of Scola) pass, 
Une of these, the Fraderikn, poseses a peculiar interest in that 
it appear to he the only well marked cuse among Alnskan 
vlaciem af active advance atthe present time, Flowing south- 
ward ih a lateral valley which joins that of the Nigzenah at right 
Highest, its front is poaraillel with the river aid about three-quur- 
tera of o mile distant, the intorvetiing space beluga smooth 
wravel plain. “The glacier terminates in a nowrly vurtical iee cliff 
strowching across the lateral valley a mile in longth and abet 
200 feet high, Its surface is frow fron morning, but isextremely 
rough and broken, wholly unhke the surface of stAenaint iow at 
the end of « retreating dlacier. At the foot of the clif there tm 
i. drial necomotilation. ut eray and ire fracmenta, apparently 
being pushed wlong by the advancing mass, 

Since the sane olivate changes mist alti all the glaciers of 
the revtion ulike, the cue of this ononmalous advance nist be 
wouvht in some peculiar lool condition affeetiny this glacier 
aliitie: Asiniple oxpilanation is sumestod., thoweh it ust bw 
regarded meron) y oe A atwestion sinee no mimna of verification 
areathand. Tun miles to the westward of the FPrederika another 
and much larger glacier flows into the valley of the Nizzenah. 
This ts fermed by the union of three separate streuus, and of 
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these the eastern appears to be retreating much more mpidly 
than either of the others; but this costern branch probably has 
its source in the same basin ns the Fredernka glacier, anid it aeqmys 
not improbable that by some means the drainage of the basin 
has been diverted from the western to the eastern outlet, thus 
causing the mupid retreat inthe former glucier and advance in 
the lutter. 

The large triple glacier above referred to flows from the high 
mountains fortning the eutern members of the Wrangell group. 
After the union of its three branches the combined stream oocu- 
pies the valley of the Nizzenah for about six niilea, crowding thy 
river cutof ite channel and forming «a horg-fillod lake above the 
ies barrier, [ts great volume, together with the distance which 
this. glacter pushes down inte the valley, indicate an inorensed 
precipitation, due to proximity to the Copper River valley through 
which pass the warm winds from the ocean. 

No glaciers flow inte the Chitteuah valley frou the ronges on 
either side, though all the upper portions of the Wrangell yroup 
are snowecoversd and doubtless the high ravines are filled with 
ice, Severnl large glaciers flow inte the Copper River. valley 
from the Coast range, althotivh its altitude is not so @rent.as that 
of many portions of the interior plateau, whith is entirely froo 
from eumroer snow. The larrest of these Const moe tributaries 
of Copper river are Miles and Childs glaciers, named bey Lion 
twonnt Allen in IS85, Several others.of considerable size higher 
up the civer:do not appear on Allen's map, probably boeause he 
peessed up the river while the surface was still covered with snow. 
Miles glacier is quite comparable in size with those of the St 
Elias region and je formed under edsentiatly the same climatic 
conditions, It is evidently retroiting at present, ind the river 
apriade aut ina lake-like expansion along its front inca part of 
the gincial channel from which the ice has recoded, This ex- 
puuision of the river is about a mile in width and one side is 
formed by the glacier front, a cliff of ive 35) feet above the wator 
at over five mules in lereth, Althomgh the ice no longer 
reaches entirely scree the valley, there remains a heayy loteral 
morning, Indicating ita former position and damming back thy 
river as already decribed. The fact that the river has cut only 
partway through the mormine indicates a very recent recession 
of the glacier, 
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In common with other purts of the coast region, the Taku 
basin shows signs of intense glaciation from tho westward- 
moving portion of the Cordilleran ier sheet. Evidence of this 
in the way of glacial deposits is wanting along the lower portion 
of the river, while the polished and striated rock surfaces eo 
tbutidant there may he doe to the action of a glacier oocupying 
simply the river valley. The evideneb of of ice sheet becomes 
mort abundant, however, toward the upper part.of the basin, 
Thus, on a apurof the hich plateau east of the forks of Taku 
river, bowlder clay and strntitied gravels were seen 2,100) feet 
above the nver. The movement of the ive in the greater por- 
tion of the Tako basin was upparently in the same direction as 
the present drainage. The high broad valleys of the Upper 
Taku brinched are deeply filled with a mantle of bowlder clay 
wnlgravel, In moet eusos this is eypread ont ina comparatively 
oven layer dver the surface, but,also many narrow ridges ocour 
from ten to fifty feet in hight, with the lonseraxes in the direc 
tion of the present Valleya. Those, however, probably mark oi 
phase of deposition by a preitly diminished and waning ice 
Khieet, #0 that they afford littl: if any indication of the direction 
of ice movement during the maximum glaciation. A much 
hetter indication is afforded by tho transportation of bowlders. 
From the head of canoe navigation on the Taku to point 
nearly half way across to Ahklen valley, increasing numbers of 
howlders were observed compodal of a puctilinr granite contain- 
jing lame porphyritic crystals. of black hornblende, At this 
point their soured was found in a runge of hills composed ofthe 
Sate granite, and no bowldors af this miek were seen to the 
northeastward. At the summit of the divide but littl evidence 
wos soon Which would indicate the direction of the ice move 
ment, though it seems probable that it was-‘towurd the north- 
west, ne it certainly was in Ahkien valley, 

Some deposits of trae bowlder clay occur at various points 
along the lake, and n single oceurrence was noted on the Teslin 
river about five miles from its mouth Among the many lakes 
in the upper part of the valley are ridges and mounds of 
rounded bowlders and gravel, which, with terrace: of the same 
material about the head of Ahklén, were evidently deposited by 
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a rapidly retreating glacier wml the etreais to which It gave 
rise. These gravelé ore younver than the bowlder clay which 
they overlie ani! als. voungéer than the silt of the river blaffs te 
ward the north. 

Aneong the most interesting depowite nasocinted with the 
decond ported of elanintion in the northwest are those forming 
the river bloftt:-along the Teslin pnd other tributaries of the 
Yukon, Binfis are continuous throughout the whole length of 
the Teslin river, inetoasing lightly in height from about 100 
feet nt the like te 150 feet at the mouth, and frequently ent 
inte « tumber of terraces, The materiale of which they eotsist 
are light colored gilts or fine sand interbedded with layers, one 
to thre inches in thickness, of tough bluish clay. The lnvors 
of sand are often cross-beddod and contain sufficient clay to 
give the material considemble tenacity, At some places inter: 
fnediate beda ary highly contorted, while those above and below 
ate unidisturbed, Although the deposit differs widely from the 
true howlder clay which if was seen to overlie, yet Tt contains 
occasional large angular bowlders, evidently brought ww their 
present position by floating ive. The bluffs are usually capped 
hy a bed of coarse gravel, ton feet or more in thickness, lutt 
sharply separate! from the underlying silt formation. More 
rarely, layerof ecurse sand and grovel a fow feet thick oeetr, 
interbedded with the silt, usually toward the top. 

This deposit undoubtedly bolongs to the widespread “white 
ait” formation which Dr Dawson hee described as occurring at 
muny lucalities tn British Cotombia and the upper Yukon hagin. 
He rewards the white silt asa deposit Inid down in estuartes hy 
waters containing glicial mud sanpplied by streams from the re- 
treating or stationary ice-front, The altituleof Alklen is 2,018) 
feet, and hence the upper Limit of the silt in the blutte at thie 
lower end of the lake isaheut 2,600 feet The upper limit of the 
white silt, aa obvervied by Dawson at various pointa in British 
Columbia and the Yukon basin, is between 1.400 and 2,700 feat, 
indicating a subsidenee to that extent for a considerntle period 
toward the clos of thé second epoch of glaciation. During this 
period of subsidence the prosent lake basin was doubtless o¢cu- 
pied by a lobe of the retreating glacier which prevented the 
silting up of the portion of the valley so cecupied. On its with- 
drawal nt the close of the stationary period, the lake was lef 
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much as it appears at present, only somewhat lorger, its waters 
being held by the dam of ailt which had been loid down in front 
of the ice. 

Having in mind the conclusions of Dawson, McConnell and 
Russell as to the northern limit of glaciation in the Yukon basin, 
evidence on that point was carefully sought in the plateau region 

southweat of Selkirk, For the first one hundred and trenty- 
five miles the evidence was wholly negative. No sign of glaci- 
ation was seen, aod this too ina country well calenlated to retain 
the tuurke of ice action, The stream gravels consist of a very 
amal) number of rock species, and on following a stream to its 
head the source of ench was waually found, showing thot ne 
forcign material had been brought into their "headivac While in 
genera) the surface contours are smooth and flowing, this is the 
result of long-continued subaérial rock disintegration, and gen- 
erally the surkiee rock is deeply buried beneath great aeccumu- 
lations of fragmental débris, thongh occasional sharp pinnacles 
and towers of rock project from the smooth talus slopes, Had 
this region been subjected ta the action of an ice sheet during 
the glacial epoch, not.only would the greater part of the rock 
débris have been removed but the projecting pinnacles would 
have been planed down to rounded knoba which would still 
retain polished and striated surlaces. 

Whero Nisling river was crossed its broad valley is filled with 
tdeposit of coarse gravel and bowlders,; and from their preat 
quantity ancl variety if was inferred that the stream had its 
source ima drift-covered region. The first undoubted evidence 
of jot, however, was found on the divide between Nisling and 
Kloantu rivers, where the northern edge of a sheet of bowlder 
clay was pussed. From this point southward the character of 
the surface saifers a marked change. It is no longer composed 
of the fragtnenta of one or two kinds of rock occurring in place 
nee at band, but rather of many varieties confused)]y mingled 
with elay and sand, The drainage system is imperfectly adjusted 
to the topographic surface, so that wide valleys carry small 
streams, and lore stresms like the Kluantu and Donjek flow, for 
consiierible distunces at least, through oorraw valleys. 

The ice which has left ite records in this sheet of howlderelay 
was probably a confluent glacier formed by atreanis coming from 
the aouth through narrow valleys now ocoupiend by Eluanty 
atid Donjek rivers. These vallevs lo tot appear to have beon 
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tlactuted high up their sides, and it ie probable that those de- 
lached southurn portions of the interior platen already de. 
scribe were not wholly covered by ine, even when the Cordil- 
leran glacier hued it# yreatest extension, The abeence of a 
lorminal moraine along the northern linit of the clictated arca 
would indivate that the Kluantu valley was filled by jee from 
comparntively stall strears bewriny little moriine material. 

Southwarl from the Kluanty valley, records of former ice 
action continued to the coast, but the glaciation was by no means 
ao intense a8 one might be inclined to expect from the high 
lntitude of the region and the great altitude of the neighboring 
mountains. Thi marke of this former general glaciation have 
bein removed from many of the river valleys, or ot least greatly 
gbhscunead by mere recent glaciers which have but lately sith- 
drawn from the valleys 

It seem# prohatile that atthe period of muxitnum glaciation 
the relative amounts of procipitation on the northern ond 
southern sides of the St Elida mountains were much the sane 
as at present, and then as now ty fer the greater tov drainage 
waa townrd the sonth, Some ommasure of the relative volume of 
the icestrenms flowing in the two directions may be obtained 
from the relative smounts of moraine material which they have 
left, On the north, as tiready stated, there i# no terminal 
moraine—inly a comparatively thin sheet of howlder clay. 
South of the motntaing, on the other hand, «deposit of moruinal 
material at least sever! thousnnd feet in thickness was secumte- 
lated on thy sen bottom in front of the glacier and is now shown, 
mooarding to Russell in the recent aplift formirig the Chaix hills. 

Connecting upon the map the points which have bean de 
termined by various oheervers os the northern limit of the 
glaciated area in the Yukon hasin, the position of the Corfil- 
leman ice sheet at the period of its greatest extension is approxi- 
mitely outlined. Striated rock surfaces were observed hy Daw- 
son on the Pelly down te the point atwhich it eroseca the 156th 
endian and onthe Lewes as far north as 1°40. Althoneh 
he dows not regard these a4 strictly Hiniting points, still, in the 
light of facts observed on the plateau with west af the Polly- 
Lewes conflaenes, the former at least may safoly be regarded ms 
auch. MeConnell and Russell eonsiderod the limit uf placiation 
on the Lewes to be near the mouth of Littl Salmon river, and 
my own oheervations led me to think it ia at least o« far north 
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asthat, The point to whieh vlociation oxtend: in the White 
river bosin hag already been indented, with the evidenee on 
which the conclusion ia based. The extension of the line west of 
White river t less satisfactorily fixed than its eastern. portion, 
depending on a statement of Lieutenant Allen that he aw nO 
drift north of the Aluskin mountama, ay he called tHe Tananah- 
Copper river divide. ‘The dee sheet, a part of whee northern 
Limit is thus approxitiately outlined, had ite principal center of 
dispursion in the high platead of British Columbia, between thr 
Const and Tocky mountains, Froth this center two suborlinate 
lines af dispersion diverged toward the forth and northwest, 
following the axes respoctively of the Rocky mountains and the 
St Elias range, while the non-glactated nrea formed o deep em- 
bayment in the Yukon basin between these divergent lines. 
The northern limit of glaciation is shown approximately on 
plate 1s, 
It ix probable, however, that many lobes from the niain 
tlacier oxtended down the valleva bey ond the limit abowe in- 
divitton while the confluent ioe sheet was-not sufficiently thick 
toward its northern border to override the preter fey uatitives af 
the surface, Thus the White River valley, at least, must have 
been ovoupiod by ice well north of the gencral acter front even 
after a considerable amount of recession had taken place. The 
altitude of the valley at the mouth of the Nisling is about 2400 
feet; so that it must have formed an estuary during the period 
at stihaidenve Hiitked hy the white silt deposits, and the forma- 
tion of lake Wellesley ia probably aualogous to that of luke 
Ahklen, 
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lueipodinnt crmiplitnahon, L Tako, dime, Acsmall form without frit. 


AMiosem: 


Spiaynim iovifotin, Bich Prines Willian sound, Seqtetnber, 
Sphagaum arnoliam, Ehrh., var. purparem, Schimp. Tako, June A 


stunted for. 
Ficronum Juaceecens, Torn, Prince William sound, September On de- 
enyed ween, 


Picronun aoperian, Hedw. Prinee William sound, September, 

Dicranem mea’, Tom. Prine: William enum, September, Sterile. 

Titra pellecide, Hedw. Prine Willium sound, Septemiier, Mule 
planta, dn wool. 

Main puneaten, Hedw, Prine, William-aounid, September, Sterile. 

Auhivenmniing poluates, Sehwaeer ‘Tako, Jo, 

Polytrichtn commie, Lo Prices Willem acrid, 

Polytrithom jovipermien, Willd, Taku, fone. Male plant 

Hyprivn | Pagiotheeiun ) wadtuleten, 1. Peiee Wallin soured, Seton ber, 
Storie. . 

Hagan circle, Hook, Prince William =n. Sterile. 

Hyman UAtearerion) epleniens, Hodw. Prince William ssond. Sterile. 

Hyun (ffylocominm) toream, L, Brine Wilkium scam. Sterile. 


Heratica£ 


Fruffinea (probibly a new species), Prinoe William sqund, Septamndeor. 
Rosenia defer, Br Gr, Prince Willhim sound, Seqtetiber, 
Eepidiwe repiui, Lo Diem. Prine Willinm scand, Beprteneteer, 
Aqupanicilicrns, Stephan, Prince William aound. September, A epeocier 
bot before contained in ony Anverivan collertion. 
Miylia tyjfor, SF. Gragg. Prince Willian sound, September. 
(Li) 


Phe eryplagamaua Flora. 1th] 


Linus 


Crfronie artira, Hook, Taku, Juanes. Represented hey young md comic 
conditions 

Cofreria tiation, (Lj Ach, Tala, Jone. Sterie. 

Crtrand comliia, (Rell) Aceh. Taku, dine. Sterile. 

Cetetria niewlis, (L.) Ach. Tako, Jone Sterile; represented bya ulender, 
light colored form, 

(Oterid tani, Ach. Prince Willian sound, September, Sterile. 

Catrina gloiien, (Lo Ach. Breiner Willinon sound, September. Storite 

Creare ghee, 1.) Ach. butenpiylia, Tack. Price Wiliam soand, Sep. 
tetobar Bieri}. 

Afretoria oehrotowon, | Ebr. Nvb, a figite. Taleo, Joe. Sterile. 

Altona otirdtenca, | Ehrh.) Sylcanrnentien, Syl Prince Willaneennd, 
Sepleniber, Sterile, 

Arita orficum, (L.) Fr Take, dine Steril: rowing on UNernaean, 

Poltigera ophifmea, (L.) Hotfm. Tako, fone. Sterile. 

Peltigera Aortsontatia, (L.) Hatin, Prinee Willi eoond,; September, 

Peltipre conning ¥ (Lo) Hoffim, Taka, Jone. . 

Zeemora frastutome ? (Dickie), Taku, Tune Mase 

Conia afciorida, (Liehtf) Floerk: Talos, Jame, 

Chutenin fimbeate, (Ta) Fe Primer Wilinm-soond, September, Sterite, 

Chaitiiede foobeiata, (Le) Fr, btiweforms, Fr Princ Witllum actin, Sep- 
Leniber. 

OTealeneser, cormmengiview, (Lj ir Talo, June: 

Coonan heHiidven, (Ach,) Behar, Prince William sound, Sépteriber. 

Citi defor, |.) odin. Taku, Jane, Sterihe. 

Thommolia prmicuicnia, (S9,) Shoer Tako, done, Storily, 

Jiroinyees rugs, Soop. D.C Prine: William some, September, On 
wim. 

Hueihe pancenia, (Ach Tho Fre Prince William sound, September, On 
ileal wee, 

Sfinrgniorne pointer, (L.) DC Prine Willem socnd, September, On 
enmril. 


Tn examining the peographic castolation of the Spies represented bn 
Uils Tiet it is interesting te note that the only Lycopadinm be a common 
ad widely distribiited epee. 

UF the migsses, three are from the upper Takin twin, a locality mee 
the Crmat range, while eleven ane fio Frise William seni, on the 
eons. Four of the fourteen epee: are ecniined ta the western comet, 
These were all found at Primes Wylhnnecant Inhy one apectee is alpine 
ot Stra lpi. 

Of the Afepaticn, ine hassnot befirie been reported froin thid country, 
while one t= probably an nodescribes! apecies, 

Eleven lichens are oretle or-alpine, while sever! othvr reach their teat 
development in monntainonwe regions. Of tie arctic and alpine forme, 


la OW Mayee—Eopedition through the Vickon Patric, 


wven ane fre Take aol four from Pritie Willi ern The total 
nttoler af spaces from Taku is twelve, while eleven were obtained at 
Priney William-sound, Ibis Uios peen that the percentage of arctic and 
alpine formes from Takn is coneiderbly the larger, Unly one of the 
Liehwna Le comfined to the western coost. 

tie greatly to be reeretted that all the valuable oolhevtione whieh Dr 
Havee de in the foterion liv! to be aboniloned becuse of lock of moore 
ef transportation. 

In the determination of thee plants 0 have been indebted for aid to 
Professor LM. Underwood, who emnined ene of the Aipetiewe, and bo 
Profseeor A. BL Seymour, who compared several of the lichens with the 
collectinie in the Tuckwennt horbariam, 
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